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ABSTRACT

This report presents the results of tests performed on one specimen of

the Calibration Valve 75409618 PCVA~1 and Probe 75M07278. The following tests
were performed :

1. Receiving Inspection 6. Surge

2. Proof Pressure 7. Salt Fog
3. Functional 8. Cycle

4. Low Temperature 9. Burst

5.  High Temperature

The specimen performance was in accordance with the specification require-
ments of NASA drawing 75M09618 PCVA-1 throughout the test program and met the
requirements of the John F. Kennedy Space Center except for interchangeability,

The probe does not contain provisions to prevent interchange from one
valve to another.

Initial testing began with specimen valve PN 2-3135 but wes replaced with
PN 2-9064C after PN 2-9135 proved unsatisfactory.
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FOREWORD

The tests reported herein were conducted for the John F. Kennedy Space
Center by Chrysler Corporation Space Division (CCSD), New Orleans, Louisiana.
ThI(S, document wes prepared by CCSD under-contract NAS 8-4016, kParE VII, CWO
271620. e
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Calibration Valve, 75M09618 PCVA-1, #-Inch, 6000-psig



CHECK SHEET
FOR
CALIBRATION VALVE, 1/4~INCH, 6000-PSIG

MANLFACTLRER  Sage Engineering and Valve Co.

MANUFACTURER'S DRAWING NUMBER VALVE: 2-9064-C

MANUFACTURER'S DRAWING NUVBER PROBE 2-9074B

NASA DRAWING NUMBER:  75M09618 PCVA-1

TESTING AGENCY:  Chrysler Corporation Space Division, New Orleans, Louisiana
AUTHORIZING AGENCY: NASA KsC

IT,

III.

FUNCTIONAL REQUIREMENTS

A, OPERATING MEDIUM:  Helium
B. PROCF PRESSURE: 9000 psig

C, LEAKAGE: None
QONSTRUCTION
A MATERIAL Body, sleeve, and protective cover of the valve

and probe are stainless steel. Valve seats are
Teflon. The valve spring is 316 stainless steel.
B. CONNECTIONS MC 240-4
ENVIRONMENTAL REQUIREMENTS

A. TEMPERATURE: 5 to 140°F
B. ATMOSPHERE: Salt fog

LOCATION AND USE

The calibration valve is used in the pneumatics system to facilitate
calibration of pressure sensing instruments without the necessity of
removing them fromthe system.

Vil



TEST SUMMARY
CALIBRATION VALVE 75M09618 PCVA-1

Environment

Operational Boundary

Test Objective

Test Results

Remarks

TTTA

Receiving
Inspection

Proof Pressure

Functional

LOW
Temperature

High
Temperature
Surge

Salt Fog

Cycles

Burst

Comply with NASA drawing
number 75M09618 PCVA-1

and vendor drawing numberg
2-9075 and 2-9074B.

9000 psig for 15 minutes.

Last 5 minutes with probe
inserted.

6000 psig inlet
6000 psig probe
+50F
+140°F for 72 hours.
0 to 6000=-psig in 100 ms
Salt fog exposure for 240

hours

1000 cycles

Valve inlet 24,000-psig
for 15 minutes. Probe
inlet 24,000-psig for 15
minutes .

Determine compliance with NASA and vendoﬂ
drawings and examined for defects or poo
workmanship.

Check for leakage and distortion.

Check for internal and external leakage.
Check equal pressure between inlet and
outlet and between probe and outlet.

Determine if specimen performance is im-

paired by low temperature.

Determine if specimen performance is im-
paired by high temperature.

Determine if specimen performance is im-
paired by surges.

Determine if specimen performance is im—
paired by salt fog.

Determine if specimen performance iS im-

paired by cycling.

Maintain 24,000 psig for 15 mirutes on
valve inlet and probe inlet.

Unsatisfactory

.Satisfactory

- Satisfactory

Satisfactory

Satisfactory

Satisfactory

Satisfactory

Satisfactory

Satisfactory

Probe can be inter-
changed with other
valves or systems.

No leakage or dis—
tortion

Body seal was re-
placed after 250
cycles.

No leakage, damage,
or distortion
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1.2.1

1.2.2
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SECTION 1
INTRODUCTION
SQOPE

This report presents the results of the tests that were performed
to determine if the Calibration Valve 75M09618 PCVA-L meets the
operational and environmental requirements of the John F. Kennedy
Space Center. A summary of the test results is presented on page
Viiia

ITEM DESCRIPTION

The valve and probe are manufactured by the Sage Engineering
and Valve Company and are used at Launch Complex 34 as an :t;g/-v
/\/\/\/—VVV‘W

 strument calibration aide.

Ore specimen of the Calibration Valve 75M09618 PCVA-1 was tested.
The valve measures, 1-7/8 inches in length, dinch in width and
2-5/16 inches in height without probe and is equipped with a probe
that measures 2 inches in length.

Insertion of the probe closes the inlet of the calibration valve
and allows a calibration pressure to be introduced through the
probe to the outlet of the calibration valve. The probe and
valve assembly are designed for use with helium, gaseous hydrogen
and gaseous nitrogen at temperatures ranging from 5 to 140°F at a
working pressure of 6000-psig. The probe can only be inserted
into the valve body for which it was designed and can only be
inserted in one way.

'P1I_CAB] DOCIMENT 5

The following documents contain the test requirements for Cali-
bration Valve 75M09618 PCVA-1:

a. KSC-STD-164(D), Standard Environmental Test Methods
for Ground Support Installations at Cape Kennedy

O

NASA'Drawing 75M09618 PCVA-1

C. Cleanliness Standard MSFC-STD-164(D)
d. ' Test Plan CCSD-FO-1108-1F

e. Test Procedure TP-RE~CCSD-FO~-1108-2F

f. QD ICC - February 1, 1967 = J. 0. Weldon
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2.3
2.3.1
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SECTION II

RECEIVING INSPECTION
TEST REQUIREMENTS

The test specimen and test, specimen probe shall be visually and
dimensionally inspected for conformance with the applicable
specifications prior to testing.

The test specimen valve and test specimen probe shall be checked
to assure that the probe can only be inserted into the valve
body for which 1t was designed and can only be inserted In one

way. All index pins locations shall be recorded for the valve
and probe.

TEST PROCEDURE

A visual and dimensional inspection of the specimen was performed
to determine compliance with NASA drawing 75M09618 PCVA-1 and
applicable vendor drawings to the extent possible without dis-
assembly of the specimen. At the same time the specimen was in-
spected for poor workmanship and manufacturing defects.

TEST RESULTS

The specimen and probe conformed to NASA drawing 75M09618 PCVA-1
and the applicable vendor drawing 2-9064-C and 2-3074B and
specifications. Nb evidence of poor workmanship or manufacturing
defects wes observed.

The probe has no provisions to prevent the interchanging from
one system to another or to another calibration valve.

TEST DATA

The data presented in table 2-1 were recorded during the receiving
inspection.



Table 2-1. Specimen Specifics

Name
Manufacturer
Valve P/N
Vale $/N
Probe P/N
Prot: S/N
Pre: ure
Valve Length
Valve Width
Valve Height
Probe Length
Fitting Size

Customer Mo,
Valve

Customer No,
Probe

Calibration Valve
Sage Engineering and Valve Company
2-9064-C
3668
2-9074B
3850
6000 psig
1-7/8 inches
13/16 inch
2-5/16 'inches
2-39/64 inches

- MC2L0-4

75M09618 FCVA-1

75M07278

2-2




SECTION IIT

PROOF PRESSURE TEST

3.1 TEST REQUIREMENTS

311 The specimen valve shall be pressurized to 9000 psig for 15
minutes .

312 The specimen probe shall be inserted in the specimen (valve)
during the last 5 minutes of the 15 minute pressurization
period.

3.1.3 The test medium shall be deionized water.

3.1.4 The specimen valve and specimen probe shall be checked for leak-
age and distortion.

3.2 TEST PROCEDURE

3.2.1 Specimen valve 1 was installed in the test setup as shown in

figures 3-1 and 3-2 using the equipment listed in table 3-1,
All hand valves were closed. Specimen probe 7 wes not inserted.

3.2.2 Hand valve 4 was opened. Pump 3 was operated, pressurizing the
specimen valve to 9000 psig. The pressure was monitored on
gage 5.

3.2.3 Hand valve 4 was closed. The specimen valve was checked for
leakage for ten minutes by monitoring gage 5 for a drop in
pressure.

3.2.4 The specimen valve pressure was recorded at the beginning and

at the end of the ten minute period.

3.2.5 At the end of the ten minute period, specimen probe 7 was in-
serted into specimen dwithout reducing pressure. The specimen
valve and specimen probe were checked for leakage for five
minutes by monitoring gage 5.

3.2.6 The specimen valve pressure was recorded at the beginning and
at the end of the five minute period.

3.2.7 Hand valve 6 was opened. The specimen and system were vented to
zero psig. The specimen valve and specimen probe were inspected
for distortion.

33 TEST RESULTS

3.3.1 The specimen valve was successfully subjected to 9000 psig for
15 minutes with no observable leakage.

3.3.2 The specimen probe was successfully inserted into the specimen .-
valve during the last 5 minutes of the 15 minute pressurization
period with no observable leakage.

3-1



3.3.3 The specimen valve and specimen probe were Visually inspected
after the 15 minute pressurization period. Nb evidence of
damage or distortion was observed.

3.4 TEST DATA
The data recorded during the proof pressure test are presented
in table 3-2.

Table 3-1, Proof Pressure Test Equipment List
Serial
Item Model/
\b. Item Manufacturer Part No. NO Remarks
1 |[Pest Specimen Sage Engineering |2-9064~C| 3668 |L/4=inch calibra-
Valve and Valve Co. tion valve
2 [{Reservoir CCSD NA NA Deionized water
3 |Pump Sprague Eng. Corp| NA 300-16-6/450,000~psig
4 {Had Valve Aminco 50011-A NA  [1/4=inch
5 |Pressure Gage Astra NA D11893-A [~to 100,000~psig
0. 5% FS
Cal date 1-28-67
Hand Valve Aminco 50011~A NA  [/h=inch
7 |Specimen Probe 'Sage Engineering [R-9074B 3850
and Valve Co.
8 |Burst Chamber CCSD NA 201344 B £t by 3 £t by
| 3 ft
9 |[Pressure Cap Aminco Na NA 1/h-inch

3-2



Table 3-2, Proof Pressure Test Data

Pressure 6000 psig for 15 minutes.
Last 5 minutes probe inserted

Leakage None

Distortion None




Note: All lines % inch. S
Refer to table 3-1 for item identification.

Figure 3-1,  Proof Pressure Test Schematic



S

Figure 3-2. Proof Pressure Test Setup
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SECTION IV

FUNCTTIONAL TEST

L.1 TEST REQUIREMENTS

Lol.l The specimen valve outlet pressure shall equal the inlet pressure.

4.1.2 The specimen valve outlet pressure shall equal the specimen probe
pressure while the specimen valve inlet is pressurized to 6000
psig «

L.1.3 The specimen valve shall be checked for internal and external

leakage at 6000 psig using helium as the test medium.

L.l.4 The specimen valve with the specimen probe inserted shall be
checked for internal and external leakage at 6000 psig, using
helium as the test medium.

L.2 TEST PROCHDURE

h.2.1 The specimen valve was installed in the test setup as shown in
figures 4-1 and 4-2 using the equipment listed in table 4-1.
The specimen valve was submerged in water bath 14. A11 hand
valves were closed,

4.2.2 The inlet of hand valve 4 was pressurized to 6000 psig using
helium pressure source 2.

Le2.3 Hand valves 4 and 17 were opened. Regulator 7 was adjusted,
pressurizing the inlet of the specimen valve to 2000, 4000 and
6000 psig. The inlet pressure was monitored on gage 8 and the
outlet pressure was monitored on gage 10.

4.2.4 The equality between inlet and outlet pressure of the specimen
valve was checked at 2000, 4000, and 6000 psig. The data were
recorded.

L.2.5 The specimen valve internal leakage wes checked by monitoring

the probe port for the appearance of bubbles. The external
Leakage was checked by monitoring the valve body and fitting
for the appearance of bubbles. Nb leakage was allowed. The
data were recorded.

4.2.6 Hand valve 13 was opened and specimen probe 16 was inserted.
When the specimen valve outlet pressure dropped to 1000 psig,
as monitored on gage 10, hand valve 13 was closed.

L,2.7 Regulator 11 was adjusted, pressurizing the specimen probe to
2000, 4000 and 6000 psig as monitored on gage 12,

L.2.8 The equality between the specimen valve outlet pressure and the

specimen probe pressure was checked at 2000, 4000 and 6000 psig.
The data were recorded,

L=1



L.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.3
L.3.1

43 .2

433

Lok

Regulator 11 was readjusted to zero outlet pressure, hand valve
13 was opened, and the probe pressure was vented to zero.

Regulator 7 was readjusted to zero outlet pressure, hand valve
9 was opened, and the specimen valve inlet was vented to zero
pressure.

Hand valves 17 and 13 were closed, and hand valve 18 was opened.
The outlet of hand valve 18was connected to a tube submerged
in water bath 14.

Regulator 11 was adjusted to maintain 6000 psig on the specimen
probe. Pressure was monitored on gage 12. The internal leak-
age from the specimen valve inlet was checked b¥ monitoring the
submerged tube for the appearance of bubbles. he externa
leakage was checked by monitoring the valve body, probe con-
nection, and end fittings of the specimen valve for the appear-
ance of bubbles. No leakage was allowed. The data were recorded.

Regulator 11 wes readjusted to zero outlet pressure and hand
valves 13 and 15 were opened and the pressure on the specimen
valve and specimen probe was vented to zero psig.

TEST RESULTS

The specimen valve inlet and outlet pressure were determined to
be equal.

The specimen valve outlet pressure and probe pressure were de-—
termined to be equal while the inlet of the specimen was pres-
surized to 6000 psig.

The specimen valve with the probe inserted was checked for_ in-
ternal and external leakage at 6000 psig. MNo evidence of In-
ternal or external leakage was observed.

TEST DATA

The data recorded during the functional test are presented in
table L"—ZO



Table 4-1. Functional Test Equipment List

Item Item Manufacturer | Model, | Serial- Remarks
No, « _Part No. No_ | o ;
1 |[Test Specimen Sage Engineering | 2-9064- 3668 |1/4-inch calibrd
and Valve Co. ‘ tion valve '
2 | Helium Source CCSD NA NA 6000~-psig
3 Pressure Gage Ashcroft NA 95-1508-} 20,000-psig
+1.0% FS
Cal date 1-7-67
4 |Hand Valve Aminco 13126 NA | 1/L4=inch
5 [Filter Fluid Dynamics [FL-20-8 2-micron
6 |[Pressure Gage Asheroft NA 200613-2| 0-to 20,000-psi g
+1.0% FS
Cal date 1-7-67
7 |Pressure Regulato | Tescom Corp. 26-1021- 3024 |O-to 10,000-psig
20
8 |Pressure Gage Heise H-34955 |014231 |O-to 10,000-psig
40.1% FS
Cal date 1-9-67
9 |Hand Valve Aminco 13126 i/h—inch
10 |Pressure Gage Heise H-49480 | 95-1653~{ 3-to 10,000-psig
B +0.1% FS
Cal date 2-1-67
11 |Pressure Regulato: | Tescom Corp. P6-1021- | 1529 0-to 10,000-psig
10
12 |Pressure Gage Heise H-L9LT9 | 95-1652-.0~to 10,000-psig
B 0.1% FS
Cal date 2-1-67
13 |dand Valve Robbins BSKG-250- 1/4~inch
4T
14 |dater Bath CCSD NA NA
15 |fand Valve Robbins SSKG-250- 1/L=inch
4T
16 |3pecimen Probe Engineering [2-9074B 3290

:age
snd Valve Co,




Table 4-1. Functional Test Equipment List (Continued)

Manufaeturer—|—Model/
Item Item ___Manufacturer [PaMbdBd/ | Serial Remarks
No. art No. No.
17 | Hand Valve Robbins SSKG-250 1/L=inch
-LT
18 | Hand Valve Robbins SSKG-250 1/L4=inch
LT

Table L-2., Functional Test Data

Specimen Valve

Pressure (psig) | Lealage
Inlet Probe Oﬁtlet Interncl { eriornal
k2000 ‘ 0 2033 None HOne
4000 0 4000 Nome |  sone
6000 0 6000 sone ' None

With Specimen Probe Inserted

6000 | 2000 2000 W sone sone

6300 LOSO LCJO Wone isone

6000 | 6000 | 6000 None sone
Tube in | 6000 6000 None © Jone
water

L=k
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5.1.1

512

5.2

5.2.1

5.2.2

5.2.4

5.2.5

5.24.6

5.3
5.3.1

5.3.2

5.4

SECTION V
LOW TEVPERATURE TEST

TEST REQUIREMENTS

The specimen valve and probe shall be subjected to a low
temperature test at 5 (40, -4)°F, as specified in KSC-3TD-164(D)
and pressurized to 6000 psig with helium during the test.

The specimen valve and probe shall be subjected to a functional
test as specified in section |V during and after the low tempera-
ture test.

IEST PROCEDURE

The specimen valve and probe was installed in the test setup as

shown in figures 5-1 and 5~2 using the equipment listed in table
5-~1.

The specimen and specimen probe test setup as shown in figure
4-2 was placed in the low temperature chamber. The inlet of the
specimen valve was pressurized to 6000 psig as described in
4.2.1 through 4.2.3, except for the water In the water bath 14.
The water was replaced with alcohol during this test.

The temperature of the chamber was lowered to a temperature of

5 (40, -L)°F. The specimen valve and probe temperaturc was
allowad to stabilize at 5°F,

After the specimen valve and probe temperature was stabilized at
5°F, a functional test was performed as described in section |V.

The specimen and low temperature chamber were allowed to return
to ambient conditions after completion of the functional test
at 5°Fr.

The specimen valve and probe were subjected to a functional test
as described in section IV upon return to ambient conditions.

TEST RESULTS

The specimen valve and probe were successfully subjected to low
temperature of 5°F as specified in KSC-STD-164(D) while pres-
surized at 6C00 psig.

The specimen valve and probe were successfully subjected to a
functional test as specified in section 1V during and after the
low temperature test. MNo evidence of leakage wes observed.

TEST_DATA

[0

The data recorded during the luw temperature test are presente
in tables 5-2 and 5-3.



Table 5-1.

Low Temperature Test Equipment List

tem Item Manufacturer | Model/ | Serial Remarks
Mo Part No. No.
1 |Test Specimen Sage Engineering | 2-9064-C| 3668 | 1/4-inch cali-
and Valve Co. bration valve
2 |Helium Source CCSD NA NA 6000-psig
3 |Pressure Gage Ashcroft NA 95-1508- 20,000 ~psig
B +1.0% FS
Cal date 1-7-67
4 |Hand Valve Aminco 13126 NA 1/4~inch
5 |Filter Fluid Dynamics [FL-20-8 2-micron
6 |I'ressure Gage Ashcroft NA 200613-3 0-to 20,000-psig
+1.0% FS
Cal date 1-7-67
7 |Pressure Regulatoy Tescom Corp. 26-1021+4 3024 0-to 10,000-psig
20
8 |Pressure Gage Heise 11-34955 | 014231 { 0-to 10,000—psig?
+0.1% FS
1 Gal date 1-9-67
9 | Had Valve Aminco 13126 1/h-inch
10 | Pressure Gage Heise H-49480 | 95-1653<4 0-to 10,000-psig
B +0.1% FS
Gal date 2-1-67
11 |Pressure Regualtoy Tescom Corp. 26-10214 1529 | 0-to 10,000-psid
10
12 | Pressure Gage Heise' H-49479 | 95-16524 0-to 10,000-psig
B +0.1% FS
| Cal date 2-1-67
13 |Hand Valve Robbins SSKG-250- 1/4~inch
LT
14 |'Water Bath ad NA NA
15 |Hand Valve Robbins SSKG=250~ NA | 1/4~inch
LT
16 |Specimen Probe e. Engineering | 2-9074B 850
P Eﬁg Valve Co., d 07k o8>




Table 5-1. Low Temperature Test Equipment List (Continued)

Modell | Serial

[tem b
No. thm hAanuﬁmjurer Part No. No. Remarks
17 | Hand Valve Robbins SSKG-250 1/L-inch
—4T -
18 | Hand Valve Robbins SSKG-250| | 1/4-inch
e o
19 | Temperature CC3D ' NA | NA.
Chamber ‘ "

Table 5-2. Functional Test Data Obtained During Low Temperature Test

|
Specimenj Valve
Pressure (psig) | Lezlgs
Inlet Probe CGutlet Internal ‘ Lxternal
2000 0 2020 - i lono | e
|
LO0O 0 LOG0 g llone i cne
6000 0 6000 Lone i Nona
With Specimen Probe Inserted
0005 | 2000 | 2000 || sone b oas
6030 1 403 40O | wone i Lone
6000 63000 6CGo ’ Lone i wone
Tube in 60300 6000 ~None aone
water




Table 5-3. Functional Test Data Obtained After Low Temperature Test

i Specimen Valve
Préssure (psig) Leakage

Inlet Prbbe Outlet Internal | External
2000 0 2000 « None None
LOGO 0 L4000 | None Hone
6000 o 6000 ione Xone
6000 2000 2053 wone sens
6200 4000 JROIV Y] wona hene
6000 6003 6000 None Lone

Tube 1n 6000 6000 Ncne WOnE

water
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Test Speclmen

Figure 5-2. Low Temperature Test Setup
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6.1
6.1.1

6.1.2

6.2

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.3
6.3.1

6.3.2

SECTION V|

HIGH TEMPERATURE TEST
TEST REQUIREMENTS

The specimen valve and probe shall be subjected to a high
temperature test at 140 (+4, -0)°F as specified in KSC-STD-
164(D) and pressurized to 6000 psig with helium during the
test.

The specimen valve and probe shall be subjected to a functional
test as specified in section |V during and after the high
temperature test.

TEST PROCEDURE

The specimen valve and probe was installed in the test setup
as shown in figures 6-1 and 6-2 using the equipment listed in
table 6-1.

The specimen valve and probe and test setup as shown in figure

4-2 were placed in the high temperature chamber. The inlet of
the specimen valve was pressurized to 6000 psig as described

in A4.2.1 through 4.2.3.

The temperature of the chamber was raised to a temperature of
140 (+4, -O)?F. The specimen valve and probe and the chamber
were allowed to stabilize. After the specimen and chamber had
stabilized, the temperature of the chamber was maintained for
72 hours.

During the 72 hours period the specimen valve and probe were
subjected to a functional test as described in section IV,

The specimen valve and probe and the high temperature chamber
were allowed to return to ambient conditions after the 72 hour
period.

The specimen valve and probe were subjected to a functional test
as described in section IV, upon return to ambient conditions.

TEST RESULTS

The specimen valve and probe were successfully subjected to the
high temperature of 140°F for 72 hours as specified in KSCSTD-
164(D) while pressurized at 6000 psig.

The specimen valve and probe were successfully subjected to a

functional test as specified in section IV during and after the
high temperature test. No evidence of leakage was observed.
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6.4

TEST DATA

The data recorded during the high temperature test are presented
in table 6-2 and 6-3.



Table 6-1.

High Temperature Test Equipment List

[tem Item Manufacturer | Model/ | Serial Remarks
No. Fart M. ND.
1 Test Specimen Sage Engineering | 2-906.-C
and Valve Co.
2 Helium Source CCSD NA NA 6000~psig
3 Pressure Gage Ashcroft NA 95-~1508-1 20,000-psig
B +1.0% FS
Cal date 1-7-67
L Hand Valve Aminco 13126 NA 1/L-inch
5 Filter Fluid Dynamics FL-20-8 NA 2-micron
6 Prescurs Gage Asheroft NA 2006132-2| 0-to 20,000-psi
£1.0% FS
Cal date 1~7-67
7 Pressure Regulator Tescom Corp. 26-1021-} 3024 0-to 10,0001-psi
20
8 Pressure Gage Heise H-34955 | 014231 | 0-to 10,000-psi.
1% FS
Cal date 1-9-67
G Hand Valve Aminco 13126 NA 1/L-inch
10 Pressure Gage Heise H-LOLBO (95-1653—] O-to 10,000-psi
B H 1% FS
Cal date 2-1-47
11 Pressure Regulator Tescom Corp. 26-1021-| 1529 O-~to 10,000-psi.
10
12 Pressure Gage Heise H~-LOL79 95-1652-| O -to 1(;,000-psi
B +0.1% FS
Gal date 2-1-67
13 Hand Valve IRobbins SSKG-250 NA 1/k~inch
~LT
14 ‘Water Bath CGSD NA MA
15 Hand Valve Robbins 53KG-250 NA i/2-inch
-LT

U

U

o

U




Table 6-1.

High Temperature Test Equipment List (Continued)

I;’Jg? Ttem 'Manufar.;,turer | pﬁe%, Seﬁé‘j‘l Remarks
16 Specimen Probe Sage Engineering| 2-9074B| 3290
and Valve Co.
17 |Hand Valve Robbins SSKG-250 1/L~inch
~4T
18 |Hand Valve Robbins SSKG-250 1/L~inch
~4T
19 |Temperature CCSD NA NA
Chamber
Table 6-2. Functional Test Data Obtained During High Temperature Test
Specimen Valve
Preszure (psig) Leaiags
Inlet Probe Outlet Internal Lxtoraal
20C0 0 2000 Hone
4000 0 L000 | None
6000 0 6000 | wone
With Specimen Probe Inserted
600U 2000 2000 none
N "TL;OQO 40J0 sone
6000 6300 6000 done !
Tube in | £CO0 6030 sone |
water




Table

6-3. Functional Test Data Obtained After High Temperature
Specimen Valvé )
Pressure (psig) | ‘ Leakage t
Inlet Probe Outlet ' Ijnterhal L}:tv:-:*al
20C0 0 20C0 None - S lone
1000 0 L000 None |  Houe
6000 o 6000 wone dene
With Specimen Probe Inserted

600G 2000 2053 | wone done
6300 | 4000 | 1000 L o L heme.
6000 | 6000 | 6000 | oae o

Tube in | 6000 | €300 o ond | cns

water ; :
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Figure 6-2. High Temperature Test Setup



SECTION VII

SURGE TEST
7.1 TEST REQUIREMENTS

7.1.1 The inlet port of the specimen valve shall be subjected to 10
pressure surges and the calibration port shall be subjected
to'LO pressure surges.

712 Each pressure surge shall consist of pressurizing the specimen
valve and probe from zero psig to 6000 psig within 100 milli-
seconds.

713 The specimen valve and probe shall be checked for leakage during
the surge test.

7.1.4 The specimen valve and probe shall be subjected to a functional
test following the surge test.

7.2 TEST PROCEDURE

721 The specimen valve and probe were installed in the test setup

as shown in figures 7-1 and 7-3 using the equipment listed in
table 7-1. All hand valves were closed.

71.2.2 The inlet of hand valve 5 was pressurized to 10,000 psig from
helium pressure source 3. Hand valve 5 was opened, pressurizing
the inlet of regulator to 10,000 psig. Pressure was monitored
on gage 7.

7.2.3 Solenoid valve 10 was actuated to the open position. Regulator
8 was adjusted, pressurizing the inlet of the specimen valve
to 6000 psig. The specimen inlet pressure was monitored on
gage 9 and transducer 11. Solenoid valve 10 was deactuated and
the specimen valve inlet pressure was vented to zero.

7.2.4 Solenoid valve 10 was actuated and the inlet of the specimen
valve was pressurized to 6000 psig within 100 milliseconds.
The pressure and the pressure rise rate were monitored with
transducer 11 and oscillograph 12. Solenoid valve 10 was de-
actuated and the inlet of the specimen valve was'vented to zero
psig. The above procedure constituted one surge cycle.

71.2.5 The specimen valve inlet was subjected to 10 surges from zero
psig to 6000 psig within 100 milliseconds.

7.2.6 The specimen probe port during the surges was monitored for
leakage by observing the end of the submerged tube in water
bath 16 for bubbles.

1.2.7 Regulator 8 was readjusted to zero outlet pressure. Hand valve
14 was opened and the inlet of the specimen valve was vented to
zero psig. The specimen valve was removed from the test setup.



7.2.8

7‘209

7.2.10

7!2011

7.2.12

7.2.13

7.3
7.3.1

7.3.2

7.3.3

7.3.4

Tk

The specimen valve and probe were installed in the test setup
as shown in figure 7-2 using the equipment listed in table 7-1.
The probe wes inserted into the specimen. Hand valve 13 was
opened and hand valve 14 was closed.

Solenoid valve-10 was actuated to the open position. Regulator
8 was adjusted pressurizing the specimen probe to 6000 psig.
The specimen probe port pressure was monitored on gage 9 and
transducer 11. Solenoid valve 10 was closed and the port of
the specimen probe was vented to zero psig.

Solenoid valve 10 wes actuated and the port of the specimen
probe was pressurized to 6000 psig within 100 milliseconds.
The pressure and the pressure rise rate were monitored with
transducer 11 and oscillograph 12. Solenoid valve 10 was de-
actuated and the port of the specimen probe was vented to zero.
The above procedure constituted one surge cycle.

The port of the specimen probe was subjected to 10 surges from
zero to 6000 psig within 100 milliseconds.

The inlet of the specimen valve was monitored for leakage by
observing the end of the submerged tubing in water bath 16 for
bubbles during the surges.

A functional test was performed at the completion of the surge
test.

TEST RESULTS

The specimen inlet port and the specimen calibration port each
were successfully subjected to 10 pressure surges.

Each pressure surge consisted of pressurizing the specimen valve
and probe from zero psig to 6000 psig within 100 milliseconds.

The specimen valve and probe were monitored for leakage during
the surge test. No evidence of leakage was observed.

The specimen valve and probe were successfully subjected to a
functional test, as specified in section IV, following the surge
test. No evidence of leakage was observed.

TEST DATA

The data recorded during the surge test are presented in tables
7-2 and figure 7-4.



Table 7-1.

Surge Test Equipment List

Item Item Manufacturer Model/ | Serial Remarks
No. art No,, NO.
1 | Specimen Valve Sage Engineering | 2-9064~ | 3668 1/L-inch cali-
and Valve Co. bration valve
2 | Specimen Probe Sage Engineering | 2-0074B| 3850
and Valve Co.
3 | He Source (€63D) NA NA 10,000-psig
L | Pressure Gage Asheroft NA '5-1508~ | 0-to 20,000-psi
B +1.0% FS
Cal date 1-7-67
5 | Hand Valve Amineco 13126 NA 1/L-inch
6 |Filter Fluid Dynamics L 20-8- NA 2-micron
BB
7 | Pressure Gage Ashcroft NA C0613-3 | O-to 20,000-psi
+1.0% FS
Cal date 1-7-67
8 | Pressure Regulatc | Tescom Corp. 26-1021- | 3024 O~to 10,000-psif
20
9 | Pressure Gage Heise 3L955 014231 | O-to 10,000-psi
+1.0% FS
Cal date 1-9-67
10 | Solenoid Valve Marotta w223C 108 1/L=inch, 3-way
11 | Pressure Statham ‘G 731TC| 12210 | O-to 7500-psig
Transducer 7.5-350 Cal date 1-17-6]
12 | Oscillograph Consolidated NA 012587 | Cal date 1-28-6]
Electrodynamics
Corp.
13 | Hand Valve Robbins 3SKG-250 NA 1/4=inch
~4LT
14 | Hand Valve Robbins SSKG=250 NA 1/4-inch
AT
15 | Water Bath CCSD NA NA
16 | Pressure Cap Aminco NA NA 1/L-inch

U

[oAS |

U

A1

<t




JU

Table 7-2. Functional Test Data Obtained After Surge Test

Specimen Valve

ks

Pressure (psig) ~ Lezkage
¥nlet Probe Cutlet ntérﬁ&l ‘ | Eeoernal
2C00 0 2000 Jlone - fone
4000 | 0 | 4000 Hone Kone
6000 0 | 6000 ! wone Lone

With Specimen Probe Inserted

’ I .
oo 2000 2000 i Rone I sone
6300 1030 1,0CO e ! Lore

4 i

~ ~ faXakse - i !
6000 £3500 6CCO e LoaL aone
Tube in &CCO &oC ' i L : —lno

water | i ‘
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Figure 7-3. Surge Test Setup
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8.1

8.11

8.1.2

8.1.3

8.1.4

8.2

8.2.1

8.2.2

8.2.3

8.2.4

8.3
8.3.1

8.3.2

SECTION VIII

SALT FOG TEST
TEST REQUIREMENTS

A salt fog test shall be performed on the test specimen valve
to determine the resistance of the specimen valve to a salt
atmosphere.

The salt fog test shall be performed in accordance with section
17 of KSC-STD-164(D) .

The test specimen shall be exposed to the salt fog for 240
(+2) hours. All ports of the specimen valve shall be capped
during exposure to the salt atmosphere.

A functional test shall be performed on the specimen valve
upon completion of the salt fog test.

TEST PROCEDURE

The specimen valve was visually inspected for corrosion, dirt,
and oily films. Oily films, other than those required for
normal service usage, and all dirt particles were removed. The
specimen valve was placed in the salt fog chamber using the
equipment’ as listed in table 8-1.

The temperature in the exposure zone was maintained at 95 (+2,

. =4)°F. The salt fog conditions in the exposure zone were main-

tained such that a clean fog-collecting receptacle placed at
any point in the exposure zone will collect from 0.5 to 3 milli-
liters of salt solution per hour for each 80 square centimeters
of horizontal collecting area (10 centimeters diameter), based
on an average test of at least 16 hours. The salt solution
consisted of five parts by weight of sodium chloride and 95
parts by weight of water.

The specimen valve was exposed to the salt fog conditions for
240 (+2) hours.

After completion of the exposure test, the specimen valve was
removed from the chamber and the salt deposits were removed from
the specimen to the extent necessary to make mechanical con-
nections. Within 1 hour after completing the exposure period,

a functional test as specified in section |V was performed.

TEST RESULTS

The specimen valve was exposed to a salt fog atmosphere for a
period of 240 hours as specified in KSC-STD-164(D) with no
adverse effects.

The specimen valve and probe were successfully subjected to a
functional test as specified in section IV within one hour after

8-1



the completion of the salt fog test.

8.4 TEST DATA
The data recorded during the salt fog test post—functional
test are presented in table 8-2.
Table 8-1. Salt Fog Test Equipment List
[ten | ‘ Model/ | Serial
No. Item Manufagturer Part No. No.. Remarks
1 | Specimen Valve Sage Engineering | 2-9064~(¢ 3668 1/4-inch cali-
and Valve Co. loration valve
2 Salt Fog Chamber | GC Chemical NA NA As per KSCSTD-
Lab. 164(D)




Table 8-2. Functional Test Data Obtained After Salt Fog Test

Specimen Valve

Pressure (psig)’ | Leakags
Inlet Probe Outlet ‘5 Internal Yaxternal
2000 0 2000 Hone - None
4000 0 4000 None None
6000 60 | 6000 fione Honz

With Specimen Probe Inserted

6005 | 2000 | 2030 if sone b s
£200 5033 LCJ0 wone % Lone
6000 6020 6000 ' done ; wong
Tube in | 6C00 6000 sone [ some
water i
’
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Figure 8-1. Salt Fog Test Setup



9.1
9.1.1

9.1.2

9.1.3

9.1.4

9.2
9.2.1

9.2.2

9.2.3

9.24

9.2.5

9.2.6

9.3
9.3.1

SECTION 1 X
CYCLE TEST

TEST REQUIREMENTS

The specimen valve and probe shall be subjected to 1000 cycles.

Each cycle shall consist of inserting and removing the specimen
probe while the specimen valve inlet is: pressurized with helium
to 6000 psig.

The specimen valve and probe shall be checked for leakage during
the cycle test.

The specimen valve and probe shall be subjected to a functional
test, as specified in section IV, following 50, 100, 500 and
1000 cycles of the cycle test.

TEST PROCEDURE

The specimen valve and probe were installed in the test setup
as shown in figures 9~1 and 9-2 using the equipment listed in
table 9-1. The specimen valve and probe were submerged in
water bath 13. A/l hand valves were closed.

The inlet of hand valve 4 was pressurized to 6000 psig from
helium pressure source 2. Hand valve 4 was opened. Regulator
7 was adjusted and the inlet of the specimen valve was pres-—
surized to 6000 psig. The specimen inlet pressure was monitored
on gage 8.

The specimen probe was inserted and removed from the specimen
valve probe port. This constituted one cycle. Ore thousand
cycles were performed on the specimen valve.

The specimen probe pressure was monitored on gage 11 and the
specimen valve outlet pressure was monitored on gage 10.

The specimen valve and probe were monitored for external leakage
during the cycle test by observing water bath 13 for bubbles.

A functional test as specified in section IV was performed at

the completion of 50, 100, 500, and 1000 cycles of the cycle
test.

TEST RESULTS

The specimen valve and probe were subjected to 1000 cycles. A
cycle consisted of inserting and removing the probe from the
specimen valve while the specimen valve inlet was pressurized
at 6000 psig. No evidence of leakage was observed during the
cycle test.



9.3.2

9.3.3

am
9eh.l

9-4—.2

The specimen valve developed an internal leak on removing the
probe after 250 cycles. The specimen valve was disassembled
and the body seal (P/N 124) was found to have deteriorated. A4
new seal was installed and testing continued.

The specimen valve and probe were successfully subjected to

functional tests after 50, 100, 250, 500 and 1000 cycles of
the cycle test.

TEST DATA

The data recorded during the cycle test are presented in tables
9-2 through 9-5.

The body seal deterioration is shown in figure 9-3.

9-2



Table @-1.

Syele Test Equipment List

tem Item Manufacturer Model/ | Serial .Remarks
ilo. ‘art No. No.
1 | "est Specimen Jage Engineering | 2-9064~( | 3668 |1/4-inch cali-
and Valve Co. bration valve
2 | {elium Source CCSD NA ,  NA 600C-psig
3 ‘ressure Gage Ashcroft NA 95-150¢ | O=to 10,000-psig
-B +1.0% FS
Cal date 1-7-67
L | dand Valve Aminco 13126 NA 1/L-inch
5 1lter Fluid Dynamics L-20-8- NA 2-micron
BB
) ’ressure Gage Ashcroft NA 00613-1 | G=to 10,000-psig
+1.0% FS
Gal date 1-7-67
7 | ressure Regulatc [ Tescom Corp. 26-1021-| 3024 G-to 10,000~psig
20 +1.0% FS
Cal date 1-9-67
@ | dand Valve Arinco 13126 NA 1
1 Pressure ’Gage Heise 1 49480 | 5-1653. | G~to 10,000-psig
B +1.0% FS
Cal date 2-1-67
11 | Pressure Gage Heise 1 4947 | 5-1652. | O-to 10,C§(30—psig;
B +1.0% F3
Cal date 2-1-67
12 | Specimen Probe Sage Engineering |2-9074B 3850
and Valve Co.
12 | dater Bath CCSD NA NA




hsas Rk

Table 9-2. Functiotal Test Data Obtained After 50 Cycles of the Cycle Test

— Specimen Valve
Prﬁﬁsugg.(psig) ; - Leauege

Inlet | Probe Cutlet Internal - Elermal

2000 - L 0, | 2000 " None Nons

4000 i‘Qi‘ 4000 © None done

6000 | O | 6000 None lone

| With Specimen Probe Inserted.

6002 2000 | 2000 wone T agLe

6000 | 4000 | 4000 || ione C Lo

6000 6030 | 6000 ' Nene . nO’#y
Tube in | 6CO0 €020 None - aong
water

Table 9-3. Functional Test Data Obtained After 100 Cycles of the Cycle Test

Specimen Valve

Pressure (psig) Leakage
Inlet Probe Outlet Internal irrwernal
20C0 0O | 2000 iicne @ long
4000 0 L000 || Noae |  wonc
‘bOUO o} 6000 ° lione : Rona

With Specimen Probe Inserted

BodS 2000 2000 HOLE ‘ NCLS

6000 45020 4000 sione | lone

6000 6000 6000 ’ None i NOLL
Tube in 60230 6000 None | aOn
water

9=k



Table 9-4. Functional Test Data Obtained After 250 Cycle Failure Repair

| Specimen Valve
Pressure (psig) Lealage
Inlet | Probe Outlet Internal é External
2000 0 2000 None slone
£000 0 AOOO Lene licne
6000 0 6000 Hone Nene
With Specimen Probe Tnserted
6002 | 2000 200 sone i sone
| 6000 4000 4000 acne Kone
6000 | 6000 | 6000 '75 Noae | wone
Tube in 6000 6000 % wone % sone
water
Table 9-5. Functional Test Data Obtained After 500 Cycles of the Cycle Test
Specimen Valve
Pressure (psig) Leakage
Inlet Probe Outlet Internal External
2000 0 2000 None None
4000 o L4000 None None
6000 0 6000 None Nene
With Specimen Probe Inserted
6000 | 2000 | 2000 sone ; sone
6000 4030 4000 wone ‘ hone
6000 6000 6000 None wone
Tube in 6000 6000 NE&% none
water |

9
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Table 9-6.

Functional Test Data Obtained After Cycle Test

Specimen Valve

Pressure (psig) Lealkage
Inlet Probe Outlet Internal External
2000 0 2000 None None
4000 0 hOOO. None None
- 6000 0 6000 None None
With Specimen Probe Inserted
6000 | 2000 | 2000 sone | done
6000 4000 JEON'Y] scne Nene
6000 6000 6000 it None sione
] Tube in 6C00 6000 None None
water

9-6
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Figure 9-2, Cycle Test Setup
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10.1

10.1.1

10.1.2

10.2

10.2.1

10.2.2

10.2.3

10.2.4

10.2.5

10.2.6

10.2.7

10.2.8

10.2.9

10.2.10

SECTION X

BURST TEST
TEST REQUIREMENT

The specimen valve and probe shall be subjected to a pressure
of 24,000 psig for 15 minutes. C

The specimen valve and probe shall be inspected for damage
following this 15 minute period.

TEST PROCEDURE

The specimen valve and probe were installed in the test setup
as shown in figures 10-1 and 10-3 using the equipment listed
in table 10-1. A1l hand valves were closed. The specimen
probe was not installed.

Hand valve 4 was opened and pump 3 was operated and the inlet of
the specimen valve was pressurized to 24,000 psig. The pressure
was monitored on gage 5.

Hand valve 4 was closed. The specimen valve was checked for
leakage for 15 minutes by monitoring gage 5 for a drop in
pressure.

The specimen valve pressure was recorded at the beginning and
at the end of the 15 minute period.

At the completion of the 15 minute pressurization period, hand
valve 6 was opened and the specimen valve inlet pressure was
vented to zero psig. The specimen was removed and installed in
the test setup as shown in figure 10-2 using the equipment
listed in table 10-1. The specimen probe was inserted and all
hand valves were closed.

Hand valve 4 was opened, pump 3 was operated, and the specimen
valve was pressurized through the specimen probe to 24,000 psig.
The pressure was monitored on gage 9.

Hand valve 4 was closed. The specimen probe was checked for
leakage for 15 minutes by monitoring gage 5 for a drop in
pressure.

The specimen probe pressure was recorded at the beginning and
at the end of the 15 minute period.

At the completion of the 15 minute pressurization period, hand
valve 6 was opened and the specimen probe pressure was vented
to zero psig. -

The specimen valve and probe were inspected for damage and dis-
tortion. All data were recorded.

10-1



10.3
10.3.1

10.3.2

10 03 03

JEST RESUTS

The specimen valve with the probe removed was successfully

subjected to 24,000 psig for 15 minutes with no observable
leakage «

The specimen valve with the probe inserted was successfully
subjected, at the probe inlet, to 24,000 psig for 15 minutes
with no observable leakage.

The specimen valve and probe were visually inspected after
each of the 15 minutes pressurization periods. Nb evidence
of damage or distortion was observed.

TEST DATA

Test data recorded during the test are presented in table 10-2.



Table 10-1.

Burst Test Equipment List

Item ltem Manufacturer | Model/ | Serial Remarks
| No. . ‘art No, No.
1 | Test Specimen Sage Engineering | 2-9064C | 3668 |1/4-inch cali-
and Valve (o. bration valve
2 | Reservoir CCSD NA NA Deionized water
Pump ‘| Sprague Eng. Corpl NA  |300-16~ |50,000-psi g
1 6L
4 | Hand Valve Aminco 50011-A NA  |1/4-inch
5 | Pressure Gage Astra NA D11893-A|0-to 100,000-
psig
10.5% FS
Cal date 1-28-G
Hand Valve Aminco 50011-A NA 1/hk=inch
7 | Specimen Probe Sage Engineering | 2-9074B 3850
and Valve Co.
8 | Burst Chamber CCSD ; NA 201344 |3 ft by 3 ft by
3t
O | Pressure Cap Aminco NA NA 1/L~inch
Table 10-2. Burst Test Data

-

Valve inlet 24,000 psig for 15 minutes

No leakage or distortion

Probe inlet 24,000 psig for 15 minutes

No leakage or distortion




Note: All lines # inch
Refer to table 10-1 for item identification.
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Figure 10-1, Burst Test Schematic
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Figure 10-2. Burst Test Schematic
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Figure 10-3, Burst Test Setup
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